Rapamycin inhibits pre-B acute lymphoblastic leukemia cells by downregulating DNA and RNA polymerases.
Rapamycin has been shown to inhibit the growth of leukemic cells via an unknown mechanism. In our current study, we show that rapamycin activates autophagy in pediatric t(1;19) pre-B acute lymphoblastic leukemia (pre-B ALL) cells and thereby inhibits proliferation and induces growth arrest in these cells. Rapamycin was found to downregulate an extensive array of positive cell cycle regulators, reduce the total DNA and RNA levels, and specifically downregulate the gene transcription of DNA pol δ1 and RNA pol II. Furthermore, we show that both rapamycin and starvation caused a downregulation of the DNA pol δ1 and RNA pol II proteins which was reversed by the autophagy inhibitor 3-MA. Consistent with the results of our autophagic flux analysis, confocal microscopy indicated that both rapamycin and starvation cause the colocalization of DNA pol δ1 and RNA pol II with GFP-LC3 at autophagosomes. This colocalization was blocked by the autophagy inhibitor bafilomycin A1 which inhibits the fusion between autophagosomes and lysosomes. These data suggest that rapamycin inhibits the growth of pediatric t(1;19) pre-B ALL cells through both transcriptional inhibition and autophagic degradation of DNA pol δ1 and RNA pol II.